Objective: The purpose of this study was to explore the relationship between accessibility of healthcare facilities and medical care utilization among the middle-aged and elderly population in Taiwan. Design: Cross-sectional study from 2007 Taiwan Longitudinal Study on Ageing (TLSA) survey. Setting: Community-based study. Participants: A total of 4249 middle-aged and elderly subjects were recruited. Intervention(s): None. Main Outcome Measure(s): Outpatient visits within 1 month, and hospitalization, emergency visits as well as to shop in pharmacy stores within 1 year, respectively. Results: Adjusting for important confounding variables, the middle-aged and elderly with National Health Insurance (NHI) and commercial insurance compared with those with NHI alone tended to have outpatient visits. The middle-aged and elderly with longer time to access healthcare facilities were less likely to shop in pharmacy stores compared with those with <30 min. The middle-aged and elderly who perceived inconvenient to access health care tended to shop in pharmacy stores compared with those with perceived convenience. Conclusions: Our study of Taiwan's experience could provide a valuable lesson for countries that are planning to launch universal health insurance system, locate budgets in health care and transportation. The middle-aged and elderly who were facing more challenges in accessing health care, no matter in perceived accessibility or real time to access health care, had less outpatient visits and more drug stores shopping. Strategic policies are needed to improve accessibility in increasing patients' perception on access and escalating convenience of transportation system for improving accessibility.
Introduction
Population ageing is a global trend. The global population aged 65 years or older were 524 million people in 2010 (8% of world's population) and expected to increase to about 1.5 billion (16% of world's population) by 2050, with most of the increase in developing countries (http://www.nia.nih.gov/sites/default/files/global_health_and_aging. pdf (5 March 2015, date last accessed)). By the end of September 1993, 7.09% of Taiwan's total population were over 65 years, and reached the ageing society standard set by World Health Organization. 32.5% population are aged greater than 50 in 2013 from household registration data, and 11.53% for 65 years and above with an ageing index of 80.51%. The increase in this sustained phenomenon in the elderly population is expected to increase by 2025 to 20.1% (http://sowf.moi.gov.tw/stat/Survey/list.html).
According to the Taiwan National Health Insurance 2012 Annual Report, 46.8% of total medical care visits (including outpatients, ER visits and inpatient admissions) were utilized by patients over 50 years, and 12.5% by patients over 65 years; 62.1% of total medical expenditures were cost by patients over 50 years and 34.6% by patients over 65 years.
Assessment of quality of care includes the following dimension: resource availability, patient-provider relationship, patient satisfaction, quality indicators, clinical practice, assess and continuity of care and also patient safety [1] . Accessibility of healthcare resources is particularly important for the physiological functions in the middle-aged and elderly population. Accessibility can be summarized by five dimensions: availability, accessibility, accommodation, affordability and acceptability [2] . The degree of accessibility to health care is related to the capacity and willingness to use health care [3, 4] . Elder patient's accessibility to health care affects the quality of medical care and health status, depends on the nature of the middle-aged and elderly needs and varies with different ethnic groups [5] [6] [7] [8] [9] [10] . The distribution and provision of healthcare resources, the individual's financial ability, and not health-related factors affects healthcare utilization [11] [12] [13] .
Quality of care was different in urban and rural healthcare organizations [12, 14, 15] , and healthcare utilization among middle-aged and elderly in urban and rural was different associated with transportation [12, [14] [15] [16] .
Many empirical studies has been conducted in the past on accessibility of healthcare and medical care utilization, but most of the researches focused on convenience to healthcare or to investigate the impact of cost burden of the middle-aged and elderly population on the use of healthcare services provided. Only few studies were performed on the relationship between accessibility of healthcare and the utilization of medical care services to the middle-aged and elderly population. In addition, most of the studies investigated with only objective data, few studies used respondents' subjective perceptions to measure access. Our study uses sixth wave of Taiwan Longitudinal Study on Ageing (TLSA) on population above aged 50 and above to explore the relationships of both perceived accessibility and objective time needed in accessing healthcare to utilize medical care services.
Materials and methods
Our study adopts data from sixth wave of Taiwan Longitudinal Study on Ageing (TLSA) which was conducted by the Health Promotion Administration (HPA), Ministry of Health and Welfare. Data including healthcare utilization, health behaviour and health status were collected with face-to-face interview questionnaires. Household registration data of residents aged 50 and above were used as sampling frame for this study.
The dependent variables representing the utilization of medical care services in this study included four types of healthcare utilization: (i) outpatient visits within 1 month, (ii) inpatient administration (hospitalization) within 1 year, (iii) emergency visits within 1 year and (iv) pharmacy stores shopping within 1 year. The variables indicating accessibility of healthcare facilities included perceived convenience in accessing to healthcare facilities, time needed to access to healthcare facilities and having other types of insurance besides National Health Insurance. The relationship between accessibility of healthcare facilities and utilization of medical care services were investigated using univariate and multivariate logistic regression analysis. The odds ratios (OR) and its 95% confidence interval (CI) were reported. Three different settings of multivariate models were applied: (i) Model 1 included all variables for accessibility of healthcare facilities as well as age and gender, (ii) Model 2 included all variables in Model 1 and major health conditions including hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis, and (iii) Model 3 included variables selected using backward deletion approach where variables did not improved the model fit with P < 0.05 were discarded, with all variables for accessibility of healthcare facilities were forced in the model. All statistical analyses were performed with the use of SAS software version 9.2. A two-tailed P < 0.05 indicated statistical significance.
Results

Baseline characteristics of study subjects
A total of 4251 subjects responded to this survey and 4249 subjects provided valid questionnaires. The baseline characteristics were shown in Table 1 . The gender distributions of study subjects were quite similar between male and female (50.3 vs. 49.7%). Regarding age distributions, the proportions of subjects aged from 50 to 64, from 65 to 74, and 75 years or above, were 40.6, 25.3 and 34.2%, respectively. Most of subjects were married and living with their spouse (67.3%), and more than half (54.2%) took elementary or junior high school education. The majority of subjects were unemployed (48.7%) and 25% of subjects were housekeeper. Regarding health life style behaviours, 17.9% of subjects were current smoker, 28.5% had habitual alcohol consumption, 4.8% had betel nut chewing and 34.1% did not take regular exercise.
Most subjects had one or more chronic disease (71.7%) and 37.5% of subjects had catastrophic illness. The proportions of subjects who had hypertension, diabetes mellitus, heart disease, stroke, cancer, and rheumatoid arthritis were 39.7, 16.7, 18.7, 6.6, 3.6, and 19.0%, respectively. Besides National Health Insurance, which is compulsory insurance in Taiwan, 30.7% had non-commercial insurance and 19.2% had commercial insurance. Regarding time needed to access healthcare facilities, most of subjects spent <30 min to go to nearby hospital (86.1%). Regarding subjectively perceived convenience to access healthcare facilities, 88.3% reported convenient, 8.7% reported inconvenient and 3% reported very inconvenient. The utilization of medical care services analysis has been distributed as, up to 88.6% had outpatient visits within 1 month, 17.3% had been hospitalized within 1 year, 18.1% had emergency visits within 1 year and 33.1% had pharmacy stores shopping within 1 year.
shown in Table 2 . In the univariate analysis, those with commercial insurance were less likely to take outpatient visits within 1 month compared with those without other insurance (OR = 0.71, P = 0.005). Those with longer time to access healthcare facilities were more likely to take outpatient visits within 1 month compared with those with only <30 min (>90 vs. ≤30 min, OR = 7.89, P = 0.041; 30< to ≤ 60 vs. ≤30 min, OR = 1.72, P = 0.004). Under univariate analysis, those perceived inconvenient to access healthcare facilities tended to have higher proportion of outpatient visits within 1 month than those Non-commercial insurance included public employee insurance, labour insurance, fishery insurance or agricultural insurance.
ADL, activity of daily living. Model 3: controlled variables selected by backward deletion approach with significant level 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160).
convenient to access healthcare facilities (inconvenient vs. convenient, OR = 1.98, P = 0.003). However, after controlling for confounding variables such as major health conditions (Model 3), subjects with commercial insurance besides National Health Insurance were more likely to take outpatient visits within 1 month compared with those without other insurance (OR = 1.48, P = 0.006). Other variables regarding accessibility of healthcare facilities were not significantly associated with outpatient visits within 1 month after controlled for other important variables ( Table 2) .
The relationships between accessibility of healthcare facilities and hospitalization within 1 year investigated by logistic regression were shown in Table 3 . In the univariate analysis, those with other insurance were less likely to have hospitalization within 1 year compared with those without other insurance (commercial vs. no, OR = 0.44, P < 0.001; non-commercial vs. no, OR = 0.77, P = 0.005). Those with longer time to access healthcare facilities were more likely to have hospitalization within 1 year compared with those with only <30 min (>90 vs. ≤30 min, OR = 2.53, P = 0.001; 30< ∼ ≤60 vs. ≤30 min, OR = 1.37, P = 0.011). Under univariate analysis, those perceived inconvenient to access healthcare facilities tended to have higher proportion of hospitalization within 1 year than those convenient to access healthcare facilities (very inconvenient vs. convenient, OR = 2.56, P < 0.001; inconvenient vs. convenient, OR = 1.93, P < 0.001). However, after controlling for important confounding variables (Model 3), all three variables regarding accessibility of healthcare facilities were not significantly associated with hospitalization within 1 year (Table 3) .
The relationships between accessibility of healthcare facilities and emergency visits within 1 year investigated by logistic regression were shown in Table 4 . In the univariate analysis, those with commercial insurance were less likely to have emergency visits compared with those without other insurance (OR = 0.44, P = 0.003). Those with longer time to access healthcare facilities were more likely to have emergency visits compared with those with only <30 min (>90 vs. ≤30 min, OR = 1.99, P = 0.016; 30< to ≤ 60 vs. ≤30 min, OR = 1.32, P = 0.023). Under univariate analysis, those perceived inconvenient to access healthcare facilities tended to have higher proportion of using emergency visits than those convenient to access healthcare facilities (very inconvenient vs. convenient, OR = 2.68, P < 0.001; inconvenient vs. convenient, OR = 1.53, P = 0.003). However, after controlling for important confounding variables (Model 3), all three variables regarding accessibility of healthcare facilities were not significantly associated with using emergency visits ( Table 4) .
The relationships between accessibility of healthcare facilities and pharmacy stores shopping within 1 year investigated by logistic regression were shown in Table 5 . In the univariate analysis, those with commercial insurance were more likely to shop pharmacy stores compared with those without other insurance (OR = 1.47, P < 0.001). Those with longer time to access healthcare facilities were less likely to have pharmacy stores shopping within 1 year compared with those with only <30 min (30< to ≤ 60 min vs. ≤ 30 min, OR = 0.77, P = 0.015). Under univariate analysis, those perceived inconvenient to access healthcare facilities were no significant difference in proportion of pharmacy stores shopping compared with those convenient to access healthcare facilities. However, after controlling for important confounding variables (Model 3), those with commercial insurance were more likely to shop pharmacy stores compared with those without other insurance (OR = 1.27, P = 0.016), and those with longer time to access healthcare facilities were less likely to shop in pharmacy stores compared with those with only <30 min (>90 vs. ≤30 min, OR = 0.51, P = 0.032; 30< to ≤60 vs. ≤30 min, OR = 0.77, P = 0.022), and those were inconvenient to access healthcare facilities were more likely to shop in pharmacy stores than those convenient to access healthcare facilities (inconvenient vs. convenient, OR = 1.49, P = 0.002).
In order to make an overall view for the relationship between accessibility of healthcare facilities and utilization of medical care service, the findings from multivariate Model 3 across Tables 2-5 were visualized as Fig. 1 .
Discussion
Taiwan's healthcare facilities are considered as abundant because 81.5% of the middle-aged and elderly subjects thought that the medical care is convenient; moreover, 86.1% of the middle-aged and elderly subjects were spent <30 min to reach a healthcare facility. A total of 248 middle-aged and elderly patients reported perceived inconvenient to access healthcare facilities. There was 53.8% of whom reported perceiving inconvenience due to time factor, yet there were only 46.4% of their time needed to access healthcare facilities >60 min. These results show that time is one main factor for perceiving inconvenience. The most common problem of healthcare service reported in a national survey of South African was long waiting time [17] . Past study shows that wealthy people in Spain are willing to pay more for shorter waiting time [18] . The results indicate that time factor does not only refer to time needed to reach a health facility, but also to other areas such as free time of family member to accompany elderly to healthcare facilities and long waiting time.
Our study examined relationships of four types of healthcare utilization (outpatient visits within 1 month, inpatient administration within 1 year, emergency visits within 1 year and pharmacy stores shopping within 1 year) and important variables including age, health status, insurances besides NHI, perceived convenience to healthcare facilities and time needed to access healthcare facilities.
In univariate analyses, the probability of outpatient visits with no commercial insurance was higher than that with any other insurance (P < 0.05), and the probability of outpatient visits was higher in patients requiring 31-60 min transportation than that of within 30 min to reach a health facility (P < 0.05). Evaluation from a logistic regression analysis shows that time needed to access healthcare facilities and perceived convenience are not statistically significantly related to outpatient visits. Whereas, the number of chronic diseases are significantly related outpatient visits. It indicates that the more the number of chronic diseases relates to the more usage of outpatient visits, and number of chronic diseases is the most important factor.
In contrast to past studies that health insurance increases healthcare utilization [14] , the patients with commercial insurance used less hospitalization services. However, this study was conducted in a country that all citizens are covered by NHI. The patients with extra self-paid commercial insurance might indicates better level of economic situation, and might use less medical services. Logistic regression analysis shows that age, number of chronic diseases and time needed to medical care are main factors affecting hospitalization.
Univariate analysis shows that there is a significant relationship between chronic diseases situations and perceived convenience to emergency visits (P < 0.05). Logistic regression analysis also shows that age, number of chronic diseases and perceived convenience are the main factors for emergency use. Elderly patients above 75 years of age, with more number of chronic diseases and perceive inconvenient had more emergency visits. Subjects with fewer outpatient visits due to inconvenience might lead to needs of emergency care at a later stage of worsened health. Model 2: not only controlled variables listed in Model 1 but also included hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis. Model 3: controlled variables selected by backward deletion approach with significant level = 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160). Model 3: controlled variables selected by backward deletion approach with significant level = 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160). Model 3: variables selected using backward deletion approach with significant level of stay = 0.05 (age, education, occupation, alcohol consumption, self-rated health, number of chronic disease, diabetes mellitus, heart disease, stroke), but any other type of insurance, time interval to access hospital and convenience to access healthcare facilities were forced in the model (N = 4160). Pharmacy store shopping had significant relationship with age, number of chronic diseases, time needed and perceived convenience to healthcare facilities in univariate analysis. Logistic regression analysis shows that subjects with more number of chronic diseases and those had perceived inconvenience to healthcare facilities shopped pharmacy stores more. This may be due to the fact that since they live far with scarcity in medical resources and tend to buy and take medicines at home.
Multivariate analysis showed commercial insurance were associated with more outpatient visits as well as pharmacy stores shopping; time needed to access healthcare facilities were inversely associated with pharmacy stores shopping; and those perceived inconvenient to access healthcare facilities were more likely to shop pharmacy stores than those perceived convenient. Owing to Taiwan's abundance in healthcare facilities and NHI coverage to everyone, the middle-aged and elderly population tends to seek medical care in all conditions of health which increases the total treatment time and medical expenses.
Our study explores the relationships between accessibility and healthcare utilization by sixth wave of TLSA data. Regarding using national large-scale user experience surveys in local quality improvement, the variation in follow-up and non-standardized research approaches should be well-addressed [19] . We recommend future research can incorporate more TLSA waves for longitudinal analysis. We suggest that governmental agencies can improve accessibility and utilization of medical care by providing better transportation systems in remote areas to reduce the time needed to access healthcare facilities and also decrease the subjects' perceived inconvenience. Scholars has pointed out in the past that rural area residents would have fewer hospital visits due to older and weakened [20] ; therefore, the transportation will be increasing important for rural elderly. Recently researches focused on quality of care and area inequity researches include rural area as an important variable for research [15, 21] . We suggest that future study can include urban and rural area into analysis, and also combine the use of quantitative and qualitative data for better investigation and improving accessibility. We believe many of the needs of older people could be addressed through researches, and by systematic efforts to understand their needs and incorporate them into the design of policy will cultivate a better-quality ageing society.
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